Intracerebroventricular administration of adrenomedullin increases the expression of c-fos and activates nitric oxide-producing neurons in rat cardiovascular related brain nuclei.
To define the action sites of adrenomedullin (ADM) in the rat brain, and to examine whether neuronal NO may participate in the actions of ADM, the present study was undertaken to examine the effects of i.c.v. administration of ADM on the induction of Fos protein and on nitric oxide-producing neurons in rat brain nuclei involved in cardiovascular regulation, using double immunohistochemical method for Fos and neuronal nitric oxide synthase (nNOS). Following i.c.v. administration of ADM (1 nmol/kg, 3 nmol/kg), Fos-like immunoreactivity neurons were markedly increased in several brain areas of the rat, including the nucleus of the solitary tract (NTS), the area postrema, the locus coeruleus, the parabrachial nucleus and the nucleus paragigantocelluaris laterialis (PGL) in the brainstem, the paraventricular nucleus (PVN), the supraoptic nucleus (SON) and the ventromedial hypothalamic nucleus in the hypothalamus, as well as the central amygdaloid nucleus and the lateral habenular nucleus in the forebrain. Following i.c.v. injection of ADM (1 nmol/kg, 3 nmol/kg), the number of double-labeled neurons for Fos and nNOS was increased in the PVN and SON. Small numbers of double-labeled neurons were also found in the NTS and PGL following i.c.v. injection of ADM (3 nmol/kg), while i.c.v. injection of ADM (1 nmol/kg) did not change the number of double-labeled neurons in the NTS and PGL. Pretreatment with calcitonin gene-related peptide receptor antagonist CGRP(8-37) (30 nmol/kg) significantly reduced the action of ADM (3 nmol/kg) in the brain. These results suggest that centrally administered ADM may increase the expression of c-fos in the forebrain, the hypothalamus and the brainstem and activate nitric oxide-producing neurons in the PVN, SON, NTS and PGL. These effects may be partly mediated by CGRP receptors.